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def look for key(main box): 
pile = main box.make a pile to look through() 
while pile is not empty: 
box = pile.grab a box() 
for item in box: 
if item.is a box(): 
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elif item.is a key(): 
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只 要 3 分 种 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 0 
UUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUU 





UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


我 们 经 “海报 ， 
ἌΓΑΣ ЊЕ. 





UUUUUUU BEIBUTBIBBIBBIDHDU - — ADU HD ES UD 
UUUUUUU О000000000000000 





ОО000000000000000000*0000”00*000" U OU BUDE HOCH TO 
UUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUU 
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003500 U 
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UUUUUUUUUUUUUUUU UUUUUUUU 0 





UUUUUUUUUUUUU 
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ПОКатарбо000000000000000000000000000000000000000000 
UUUUUU 
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UUUUUUUUUUUUUUU UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
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X. E Fî 
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АіехП0000Ката00005агаһ0000000000000000000007000000 
UUUUUUUUUUUUUUDU 
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° "ERE 0427 
j £ Ж, dh 2: 48. 
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海报 
О000000000000000000000Аата0007000000катаро000000 
UUU 
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< S 
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ΦΥ Ху 
海报 海报 
采用 这 种 方式 时 ， Ax HE ak 4 E Αμ, 


Ramat. £ £| 4x, Rama #2. x 


00000000——=Ватарп2П000000000Каптароо000000000000000 
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О00000000200000000000000000000000000000000Аатаро00 
1000—==000000000000000000000000000 О00000000000000 
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О0000000000035000 
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ὅ ih М 


35 ыс 
海报 4.53 %. 





UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 





Ji e Ti AR 


О00000000350000000000000003 ЗО0000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUU О00000000000000000000000000 
—— 000-0000 Ове тап-Рога algorithmOO00gdd00000000dd000 
ΠΗΠΠΗΠΗΠ 


7.5 ΠΠ 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 





GRAPH COSTS PARENTS 


UUU0U0000000000000costsUparentsUUUUUUUUUUUUUUUUU6000D0 
ΠΗΠΠΗΠΗ 


graph = 4) 


____________ 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


graph["you"] = ["alice", "bob", "claire"] 





UUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 一 一 ADUBDU 


graph["start" 
graph["start" 
graph["start" 








UUgraph[ start ] ΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠ 


>>> print graph["start"].keys() 
["a", ο] 





UUUUUUUAUUUUUUUUUUUBUUUUUUUUUUUUUUUUUUD 
>>> print graph["start"]["a"] 
2 


>>> print graph["start"]["b"] 
6 





UUUUUUUUUUUUUU 





graph["a"] 三 {} 
graph["a"]["fin"] = 1 


graph["b"]["fin"] = 5 
graph["fin"] = { <------ 00000000 





UUUUUUUUUUUUUUUUDU 






ak 9E f 
X d$ Ж 


UUUUUUUUUUUUUUUUUUUUUUU 





COSTS 


UUUUU О0000000000000000000000000000008002000000000А 
ΠΠΘΠΠΠΠΠΠΠΗΠΠΗΠΠΠΠΠΠΠΠΠΗΠΠΠΗΠΠΗΠΠΗΠΠΗΠΠΠΗΠΠΗΠΠΠΗΠΠΗ 
ΠΠΠΠΠΠΠΠΡΥΠΠοΠΠΠΠΠΗΠΠΠΠΗΠΠΠΠΠΗΠΗ 


infinity = float("inf") 


UUUUUUUUUUU 


infinity = float("inf") 
costs = 4{} 

" "] 
costs["b"] 
n' 


6 
2 
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infinity 
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processed = [] 
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UUUUUUUUUUUUUUUUUUUDO 
node = find lowest cost node(costs) ------- ΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΗ 
while node is ποῖ None: ------- DUDwhi 1 e000000000000000 





cost = costs[node] 
neighbors = graph[node] 





for n in neighbors.keys(): ------- ΠΠΠΠΠΠΠΠΠΠΗ 
new cost = cost + neighbors[n] 
if costs[n] > new cost: ς------ ΠΠΠΠΠΠΠΠΠΠΠΠΠΠΗ 
costs[n] = new cost ------- ΠΠΠΠΠΠΠΠΗ 
parents[n] = node ------- О0000000000000000 





processed.append(node) <------ 00000000000 


node = find lowest cost node(costs) <------ 000000000000000 





О000000000000Руоп0000#іпа Lowest cost node [II 
ΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΗ 


UUUUUUUUUU 
ss 
"e^ л node z find Lowest cost node cos 5) > < 
Ἐν EE 
costs 
ΠΗΠΠΗΠΗΠΗΠΠΗ 
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h eighbors - grat [node] 
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7 πω a Á 


m 
Í -pt aaa α ΓΕΑ} 
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ООО0000000А00000000 





hew_cost = сой + neighbors АЈ 

x new-cot د‎ 249? 
HF EBS УЛ - - 
EEE: 5 
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0000000000000 


i£ соу] > nev cost: 
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ОО0000000А000000000000А0000 


costs[n] - new.cost 
7 T 
MD 5 
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parents [И] -hode 
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“A? it ) Р 
e 





PARENTS 


ΠΠΠΠΠΤο ΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠ 


for n in neighbors. keys С 
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ΠΠΠΒΠΠΠΠΠΠΠΠΠΠΠΗ 

new.cost = cost * neighbors [3η 
4 Y 2*5 
2 FENEK. 5 27 


007 000000000000000070000 


i£ costs fn) > ΜΕ 


Felel 7 3 
KZA, Adn 


COSTS dis EEE 
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б? + 





pares s [и] 2 node 
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PARENTS 
ΠΠΠΠΠΗΠΒΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΒΠΠΠΠΠΠΗ 
} append (nod 
processe Рр á ) Жил E 
с R” 
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jit 





g X + ~ 
node = P ad Лея. Сой. моје (costs) 
Σ > 
сс," Hk IE ο 
А 
ΠΠΠΠΑΠΗΠΗΠΠΗ 


со = costs [node] 


57 


пе! ghbors = qvaph (паде) 


ШЕ 


UUAUUUUUUUUUUUU 


for n ih паја о, Keus OO: 
7 —F 


ec 
Ve B. 
fe X. 


ПО0000000700000000А0000000000000 


new-cost = ca 或 + neighbors [n] 


V Y 
从 起 点 到 节点 7 541 
А40 14: 5 — 8 _ A 


让 costs(v] умер cosl.: 


Ú 2. V y 
原来 到 优点 f + EAS TI 
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casts[n] = пао ае 
Ί 7 
ét, p° & 


λα -node 





ЈУ "др 
PARENTS 


ΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΗ 
find Lowest cost node П0000000000000000000000 


def find lowest cost node(costs): 
lowest cost - float("inf") 
lowest cost node - None 
for node in costs: ------- 0000000 
cost = costs[node] 
if cost < lowest cost and node not in processed: <------ 00 
ΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠ 
lowest cost = cost ------- 000000000000 








lowest_cost node = node 
return lowest cost node 
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UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
(1) О000000000000000000000000 


(2) ΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠ 
ΠΗ 


О00000000000000000000000000000010:00 8.π1.ΠΠΠΠΠΠΠΠΠΠΠ 
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00О000000000000000000000000000000000000000000000000О 
UUUUUUUUUUUUUUUUUOUUOUDO0 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
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8.1 ΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΉ 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDO 
UUUUUUUUU 


8.2  О00000000000 7000000000000000000000——0 0000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDDU 
OOO 


D000000000000000000000000000000000 
8.3 00000 





О00000000000000500000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
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аф 
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UUUUUUUUUUUUUUUUUUUUUUUUUUUUD 





О000000050000000000000000000000000000000000 
(1) ΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠ Оромег зе 00000002 “ΠΠ 


kr 866 
κά 


„= 





(2) О09000000000005000000000 
ΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΖ ?0000000000 (2 ° )000 


ΠΠΠΠΠΠΠΠ5Π1 0000000000000000000000000000000000000000 
О0000000000100000000000000 


ΓΑ k | GEOR A 





UUUUUUUUUUUUUUUUUU 000000 


OUUU 

UUUUUUUUUUUUUUUUUUUUUUUUUUUUD 

(1) ΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠ 
(2) ΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΗ 


ΠΠΠΠΠΠΠΠ Uapproximation аідогіёћтОО0000000000000000000 
UUUUUUUUUUUUUUUUUU 


• ПООООО 
• ПО00000000000000 


ОО000000000000000000000000000000000000000000000 (л ? 
Dnm 0000000 


UUUUUUUUUUUUUUDU 

1. 0000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUD 


states needed = set(["m 
"ca", "az"]) ------- ШОО” 








UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU ΠΗ 
UUUUUUUUUUU 


>>> агг = [1, 2, 2, 3, 3, 3] 


UUUUUUUUUUU 


>>> set(arr) 
set([1, 2, 3]) 





О000000102030000000 


[1,2,2,3,3,3] ج‎ #246 -ν аза) 
集合 


UUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


stations = í) 
stations["kone"] = set(["id", "nv", "ut"]) 
1 "ktwo"] = set(["wa", "id", "mt"]) 
"kthree"] = set(["or", " 
"kfour"] = set(["nv", " 


stations["kfive"] = set(["ca", " 





ΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΚΟΠΕΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠ 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


UUUUUUUUUUUUUUUUUUUUUUU 


final stations = set() 


2. 0000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 





UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUOUDO 
best station ΠΠ 


best station - None 
states covered - set() 
for station, states for station in stations.items(): 





states_covered U0000000U0000UUUUUUUUUUfor ΠΠΠΠΠΠΠΠΠΠ 
ΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΤοΓ ΠΠΠΠΠΠΠ 


covered = states needed & states for station –------ ΠΠΠΠΠΠΠΠΠΠΠΠΠ 
if len(covered) > len(states covered): 
best station = station 





states covered = covered 





UUUUUUUUUUUUUU 


covered = states needed & states for station 





ΠΗΠΠΗΠΗΠ 
3. ΠΗ 
UUUUUUUUUUU 





UUUUUUUUU 





UUUUUUUUUUUUUUUUUUUUUUUUDO 
UUUUUUUUUUUUUUUDUDU 
&4 de Ж R ЖЖ % δε ode Ж КО 
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• OUUUUUUUUUDUU 

“。DUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 

• ПОО000000000000000000000000 
ΠΗΠΠΗΠΗΠ 


>>> fruits = set(["avocado", "tomato", "banana"]) 

>>> vegetables = set(["beets", "carrots", "tomato"]) 

>>> fruits | vegetables ------- UU 

set([ "avocado", "beets", "carrots", "tomato", "banana" ] ) 
>>> fruits & vegetables 

set([ "tomato" ] ) 


>>> fruits — vegetables 
set(["avocado", " ]) 
>>> vegetables — fruits ------- 00000000000000 








UUUUUUDU 

• ПО0000000000000000000 

• ПОО000000000000000000000 
4. 0000 


ΠΗΠΠΗΠΗΠ 





UUUUUUUUUU 


covered = states needed & states for station 


covered ΠΠΠΠΠΠΠΠΠΠΠΠΠ5ί8΄65 needed [] 
states for G O nini 
DUO000000000000U0best_station ΠΠ 


if len(covered) > len(states covered): 
best station = station 
states covered = covered 





0000000000еѕ+ station UOUOUUUUOUUUOOfOr O00000 
best_station ΠΠΠΠΠΠΠΠΠΠΠΠΗ 


final stations.add(best station) 





ΠΠμηηΣταῖες needed ΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΠΗ 


states needed -- states covered 





О000000005 tates needed 000000000000000 


while states needed: 

best station - None 

states covered - set() 

for station, states in stations.items(): 
covered - states needed & states 
if len(covered) > len(states covered): 

best station - station 
= covered 


states covered 


states needed -- states covered 
final stations.add(best station) 





ΠΠΠΠΠΠΤαιπαἰ stations 00000000000 


>>> print final stations 
set(['ktwo', 'kthree', 'kone', 'kfive']) 
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def sum(list): 
if list == []: 
return 0 
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def count(list): 
if list == []: 
return 0 
return 1 + count(list[1:]) 
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def max(list): 
if len(list) == 2: 
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